Economics of sorption-enhanced steam methane reforming in packed-beds was evaluated. Levelised cost of H 2 product was 1.6 V,kg À1 and cost of CO 2 avoided was 29.9 V,t CO2 À1 .
h i g h l i g h t s g r a p h i c a l a b s t r a c t
Economics of sorption-enhanced steam methane reforming in packed-beds was evaluated. Levelised cost of H 2 product was 1.6 V,kg À1 and cost of CO 2 avoided was 29.9 V,t CO2 À1 .
Economic indicators for integrated system with solid oxide fuel cell were assessed. Levelised cost of electricity was 0.078 V,kWh À1 and the cost of CO 2 avoided was 36.9 V,t CO2 À1 .
Proposed systems have better economics than comparable conventional processes.
a r t i c l e i n f o a b s t r a c t Sorption-enhanced steam methane reforming (SE-SMR) is a promising alternative for H 2 production with inherent CO 2 capture. This study evaluates the techno-economic performance of SE-SMR in a network of fixed beds and its integration with a solid oxide fuel cell (SE-SMR-SOFC) for power generation. The analysis revealed that both proposed systems are characterised by better economic performance than the reference systems. In particular, for SE-SMR the levelised cost of hydrogen is 1.6 V,kg À1 and the cost of CO 2 avoided is 29.9 V,t CO2 À1 (2.4 V,kg À1 and 50 V,t CO2 À1 , respectively, for SMR with CO 2 capture) while for SE-SMR-SOFC the levelised cost of electricity is 0.078 V,kWh À1 and the cost of CO 2 avoided is 36.9 V,t CO2 À1 (0.080 V,kWh À1 and 80 V,t CO2 À1 , respectively, for natural gas-fired power plant with carbon capture). The sensitivity analysis showed that the specific cost of fuel and the capital cost of fuel cell mainly affect the economic performance of SE-SMR and SE-SMR-SOFC, respectively. The daily revenue of the SE-SMR-SOFC system is higher than that of the natural gas-fired power plant if the difference between the carbon tax and the CO 2 transport and storage cost is > 6 V,t CO2 À1 .
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Introduction
Regardless of recent progress on climate change mitigation, major efforts are still needed to decrease anthropogenic greenhouse gas emissions into the atmosphere, of which CO 2 emissions are one of the most significant [1]. The energy sector is expected to play a key role to meet the emission reduction targets. In this context, H 2 represents a promising route towards decarbonisation of the energy sector. It can be used for power generation, in both the residential/commercial and transportation sectors, as well as a chemical raw material for several industrial processes [2] . However, H 2 is a secondary form of energy that has to be produced. Usually, methane is used as feedstock for this purpose, because it is abundant and characterised by a high H:C ratio [2] .
Steam methane reforming (SMR) is the most used technology, although chemical looping reforming (CLR) has recently been shown to be a competitive alternative. In SMR, methane and water are catalytically reformed in a multi-tubular reactor packed with a Ni-based catalyst [3] . In CLR, a Ni-based oxygen carrier is oxidised by air (oxidation stage) and reduced by methane (reduction stage) in cycles. By feeding water during the reduction stage, the metal oxide acts also as a catalyst for the reforming reactions [4, 5] . The main drawback of these processes is the requirement of a gas postprocessing unit to obtain pure H 2 . In fact, the effluent gas of SMR and CLR is syngas, a mixture of H 2 and CO (~12%), thus at least one gas shift reactor to convert CO to CO 2 and a CO 2 separation unit, usually amine scrubbing or pressure swing adsorption, are needed [6]. These components not only account for about 35% of the total capital cost of SMR/CLR [7] , but they also cause a decrease in the efficiency of the reforming process by 6e10% [8] . 
